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Abstracts of Original Contributions: Young Investigators 
Awards Competition 
The purpose of the Awards is to find and encourage the young 
investigators of promise on whom the future of cardiology de· 
pends. Any physician/scientist who is currently in a residency or 
fellowship training program or who has been in such a program 
within the past three years is eligible to submit an original 
investigation. Medical students and PhD candidates are also 
eligible for the competition. 
The Judging Committee has selected two finalists for each 
of the following categories: a) Clinical Investigations; b) Physi· 
ology, Pharmacology and Pathology; and c) Molecular and 
Cellular Cardiology. The Awards will be presented at the 
407 1994 Young Investigators Awards Competition 
Monday, March 14, 1994 10:30 AM-Noon 
Georgia World Congress Center, Room 362W 
407·1 10:30 
Identification, Oonlng and Upregulatlon or GaIIGalNAc 
Macrophage Lectin In Rat Cardiac Allografts with Arteriosclerosis 
Mary E. Russell, U\rIke Utans, Africa F. Wallace, Lauri R. Wyner, 
Morris J. Kamovsky, Tam Chi, Harvard School of Public Health and 
Harvard Medical School, Boston, MA 
Chronic cardiac rejection or transplant arteriosclerosis is the leading 
cause of late graft failure following heart transplantation, Immunocyto•
chemical studies in a rat cardiac chronic rejection model show early and 
persistent monocyte/macrophage infiltration in transplanted vessels. To 
characterize potential mediators involved in this process, we devised a 
PCR·based differential cloning strategy that identified a cDNA fragment 
induced in Lewis to F344 cardiac allografts compared with Lewis 
cardiac syngrafts. The full-length cDNA (1.4 kb) was isolated from a rat 
cardiac allograft cDNA library. It is 99% homologous to GaIlGalNAc 
macrophage lectin, a highly specific cell-surface carbohydrate receptor. 
Our full-length cDNA probe hybridized in Northern blot analysis with 
total RNA from all 8 cardiac allografts studied but not with that from 
host bearts, hearts from syngeneic transplantation, or 8 other organs rich 
in resident macrophages (including spleen, liver, kidney, lung). A semi•
quantitative PCR assay with 32p-dCTP was developed to measure 
normalized GaIlGalNAc lectin transcript levels using G3PDH as a 
control for RNA loading in the PCR reactions. There was a significant 
allograft-specific increase in transcript levels at days 7, 14, 28, and 75 
compared with paired F344 host hearts (subject to same circulation but 
normal on histologic examination), day-O hearts, and day-14 Lewis 
syngrafts (p<O.OOS, n=4 at each time point). Cardiac allograft levels were 
high compared with those in paired host spleens (the major source of 
inflammatory cells) (p<O.OOO I), indicating the local nature of 
GaIlGalNAc lectin induction. This specific and locaIized pattern of gene 
induction in the cardiac allograft links GaIlGalNAc macrophage lectin to 
the chronic rejection process, as a possible mediator of macrophage 
infiltration. 
43rd Annual Convocation Ceremony on Wednesday, March 16, at 
6:00 PM. 
The Young Investigator of the Year for each category will 
receive a plaque, a certificate and $2,000. The runners·up will 
each receive $500 and a certificate. 
The American College of Cardiology Young Investigators 
Awards Competition is supported by a grant from Searle. 
Douglas P. Zipes, MD, FACC 
Chairman 
1994 Young Investigators Awards Committee 
407-2 10:45 
Insights to the Location of the Lidocaine Binding Site in Mutant 
Sodium Channels 
John H. Lawrence, David W. Orias, H. Bradley Nuss, Eduardo Marban 
The Johns Hopkins University School of Medicine, Baltimore, MD 
Lidocaine produces local anestbesia and suppresses cardiac arrbytbm1as 
by inhibiting voltage-dependent sodium channels. Block of sodium 
channels by lidocaine is traditionally explained by tbe "modulated 
receptor· hypotbesis: tbe drug preferentially binds to, and stabilizes, tbe 
inactivated state of the channels. If tbe modulated receptor hypothesis is 
correct, sodium channels tbat lack inactivation should be relatively resistant 
to lidocaine. 
Inactivation-defective rat skeletal muscle sodium channels (j£1) were 
engineered using site-directed mutagenesis to change a single hydrophobic 
amino acid (Phe-1304-Gln) in the putative inactivation gate segment linking 
domains III and IV of tbe a subunit. Expressed in Xenopus oocytes, tbe 
mutant channels exhibited a markedly slowed rate of decay of whole-cell 
current; tbe half-time of decay increased from 5.9±2.3 ms in wild-type,..1 
channels to 45.9±23.3 ms in Phe-1304-Gln channels. Surprisingly, tbe 
non-inactivating component of tbe Phe-1304-Gln current was almost an 
order of magnitude more sensitive to 300 ,..M lidocaine tban tbe peak 
current (lC50 =S2±12 vs. 584±10 ,..M; p<O.OI). Single-channel analysis 
revealed tbat the mutant channels can still inactivate, but in a reversible 
manner unlike wild-type channels. Lidocaine acted not by changing tbe 
unitary current magnitude or the mean channel open time, but by reducing 
tbe number of times the channel reopened from the inactivated state 
(16.3±0.S vs. 8.7±0.5 for step depolarizations to -20 mV for 100 ms; 
p<O.OOI). 
Conclusion: By stabilizing tbe inactivated conformation of tbe mutant 
channels, lidocaine reconstituted inactivation. These results provide further 
support for tbe modulated receptor hypothesis and suggest that specific 
hydrophobic residues (I1e-1303,Phe-1304 ,Met-1305) in tbe inactivation gate 
of the Na+ channel form part ofthe high-affinity local anesthetic receptor. 
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407-3 11:00 
Role of Nitric Oxide in Autonomic Control of Myocardial 
ContractiJ<'Y in Normal Dogs 
Joshua M Hare. MD. John F. Keaney. Jr .• MD. Ralph A. Kelly. 
MD. Thomas W. Smith. MD. FACC. and Wilson S. Colucci. MD. 
FACe. Brigham and Women's Hospital. Boston. MA 
Muscarinic cholinergic stimulation of the heart attenuates the positive 
inotropic response to ~·adrenergic agonists. Recent in vitro evidence 
suggests that nitric oxide (NO) may play an important role in 
mediating this phenomenon. To evaluate the role of NO in para· 
sympathetic antagonism of the ~.adrenergic contractile response. we 
infused the ~·agonist dobutarnine (DOB) into the left·main coronary 
artery before and during bilateral vagal nerve stimulation (ISV, 0.5 
MS. 2.5 Hz) in c1osed·chest dogs (n=8). DOB infusions and vagal 
stimulation were repeated during intracoronary infusion of the NO 
synthase inhibitor NG.monomethyl.L.arginine (L-NMMA, 10 
IImollmin) and following reversal of NO synthase inhibition with L· 
arginine (100 mg/kg iv). DOB (25 and 50 lIg1min) produced dose· 
dependent increases in +dP/dt".". of3227 ± 714 mmHglsec and 4031 
± 637 mmHglsec, respectively. Shown is the change in +dP/dt".". 
(mmHglsec) caused by vagal stimulation at various infusion rates of 
DOB at baseline, during infusion ofL-NMMA, and after L·arginine 
(*p=O.009 vs. baseline; tp=O.04 vs. L·NMMA). 
DOB 0 ui/mjn 25 uit'mjn 50 uit'mjn 
Baseline -223 ± 85 -781 ± 216 -789 ± 164 
L·NMMA· 13 ± 57 -323 ± 91 -420 ± 122 
L-arginine t 125± 88 -542 + 207 -1109 + 276 
The inhibitory vagal effect is attenuated by L·NMMA and restored 
toward baseline by L·arginine, indicating it is dependent, in part, on 
NO. These data suggest that NO is a physiologic mediator of the 
effect of vagal stimulation on myocardial contractility. 
407-4 11:15 
Cocaine-Induced Microvascular Spasm and Myocardial Infarction In 
Swine: Acute and Chronic Cardiovascular Effects 
Boris D. Nullez, Lin Miao. Maria M Ntlllez. Yudi Wang. Josepb P. Carrozza Jr. 
James P. Morgan. Beth Israel Hospital. Harvard Medical School and Boston 
University Medical Scbool • Boston. Massachusetts. 
To detennine wbetbeJ' the acute and chronic adminisuation of cocaine (C) induces 
myocardial infarction (MI). 38 swine were studied before and 4 months after balloon•
induced vascular injury (LAD angioplasty and LCX endothelial denudation). C 
boluses (0.1. 0.5. 3 and 7 mg i.v) were given in the initial and 4 month follow-up 
studies. Swine were randomized to one of 5 groups: Group I (High cholesterol diet 
(HCD)+C 500 mg im daily; n=8). Group II (HCD+ no C; n=5). Group III (regular 
diet +C-500 mg im daily; 0=6). Group IV (regular diet+no C; n=5). Group V 
(regular diet+no i.v or i.m.C; n=6). Coronary flow (Cf) and coronary flow reserve 
(CPR) were measured with a Doppler wire in the proximal LAD. Maximal coronary 
vasodilator reserve was assessed by NTG 200j.lg i.c. in the initial study and by 
adenosine (A) 3mg i.c. in the 4 month follow-up study. Also. microvessels (MY) 
were dissected and vessel diameters measured by a vicJeo.electronic dimension 
anaIyzez. 
~ Among the 4 groups the results were similar. LAD-CF and CPR 
increased (p<O.OOI) after adminisuation of NTG or A. while CF-LAD and CPR 
decreased (p<O.OOI) afteradminisU'ation ofC. NTG and A were reapeated 4 min after 
the 7mg/kg C dose. the increases of CF-LAD and CPR were less (p<0.001) than 
baseline increases. There was a significant increase from baseline in coronary sinus 
and systemic lactate level measured 3 min after the last C dose.(from 15±2 to 20+-2 
and from 17±2 to 23±3nglml. respectively.p<0.05). In the organ bath. C 1O-9M 
decreased MV diameter from 129±12 to 127±1211ID and C 10-4 M decreased MY to 
I 14±1511ID. (p<O.05). In addition. there were a total of 5 acute MI and 20 chronic 
MI among the 4 groups that received C acutely or chrooically. However. group V 
which never received C did not bave any MI. 
CogC\usloQ' Cocaine in vivo decreased the maximal coronary vasodilator reserve 
and cocaine in vitro produced vasoconstriction in vessels < 200 IIID in diameter. 
Adenosine (a vasodilator of vessels<150!Jm) and NTG (a vasodilator of of vessels 
>200!un) only partially reversed the potent cocaine vasoconstrictor effect In 
addition. the acute (inuavenously) and chronic (inuamuscularly) adminisuation of 
cocaine induced non-uansmuraJ and transmural myocardial infarction with nonoaJ 
epicardial coronary arteries and in the absence on inuavascular thrombosis. These 
data indicate that cocaine causes profound and prolonged microvascular spasm that 
ultimately resulted in myocardial ischemia and infarction. 
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407-5 11:30 
Heart Rate Variability: Reassessment of the Effects of Autonomic 
Stimulation 
JetTrey Goldberger. Mirza Ahmed. Michele Parker. Alan Kadish 
Nonhwestem University Medical School. Chicago. minois 
The effects of autonomic stimulation on time and frequency domain 
measures of hean rate variability (HRV) were evaluated in 14 nonnal 
subjects (8 males. age 29±5 years) on 2 separate days. Five minute ECG 
recordings were obtained folowing physiologic and phannacologic B•
adrenergic stimulation (tilt. exercise. epinephrine. and isoproterenol 
infusions). sequential and combined B-adrenergic (BB) and parasympathetic 
(PB) blockade. and phenylephrine infusion before and after PB. 
Results: B-adrenergic stimulation resulted in a significant decrease in 
baseline (Base) time domain measures-SO 71 ms and MSSD 65 ms-to 48 
and 21 ms (tilt). 45 and 34 ms (epinephrine). 17 and 6 ms (isoproterenol). 
29 and 1 I ms (exercise). respectively. However. frequency domain indices 
(LF and HF absolute [bpm2] and % power. LF/HF ratio) showed variable 
responses depending upon the individual stimulus. LF increased from 3.2 at 
Base to 7.4 with tilt; no significant change was noted with epinephrine. 
isoproterenol. and exercise. %LF decreased from 32% at Base to 24% and 
24% with isoproterenol and exercise; no significant change was noted with 
tilt and epinephrine. HF decreased from 2.2 at Base to 0.8 and 0.8 with 
isoproterenol and exercise; no significant change was noted with tilt and 
epinephrine. %HF decreased from 22% at Base to 8%. 7%. and 7% with 
tilt. isoproterenol and exercise. LF/HF increased from 2.0 at Base to 6.3 
and 5.1 with tilt and isoproterenol; no significant change was noted with 
epinephrine and exercise. Phenylephrine infusion. which results in a 
baroreceptor mediated increased in parasympathetic tone. paradoxically 
resulted in decreases in SO and MSSO to 45 and 54 ms and in LF and HF 
to 0.4 and 0.3. PB and BB+PB suppressed baseline HRV. while BB had no 
significant effect. There were no direct effects of a-adrenergic stimulation 
onHRV. 
Conclusions: These findings suggest that HR V responses to sympathetic or 
parasympathetic stimulation may differ depending on the type of stimulus. 
Thus. present HRV techniques are not pure measure of either "sympathetic" 
or "parasympathetic" tone and studies on HRV need to consider this. 
407-6 11:45 
Microvascular Patency Indicates Myocellular Viability In Patients with 
Recent Infarction: A Study Utilizing Myocardial Contrast Echoeardlography 
Michael Ragosta. M.D .. Gustavo P. Camarano. M.D .. Sanjiv Kaul. M.D .. 
FACC. Eric R. Powers. M.D .. FACC. Lawrence W. Gimple. M.D .. FACC 
University of Virginia. Charlottesville. VA 
Epicardial coronary patency following acute myocardial infarction may not 
indicate the presence of intact microvasculature and the magnitude of tissue 
perfusion. In animal models of acute myocardial infarction (MI). myocardial 
.cellular necrosis has been associated with extensive capillary damage. Since 
myocardial contrast echocardiography can define the spatial distribution of 
microvascular perfusion. we hypothesized that it could be used in patients 
following recent MI to distinguish those regions of the myocardium that have 
microvasculature patency and are thus viable from those regions that do Qot have 
an intact microvasculature and are hence not viable. Accordingly. 105 patients 
with a recent MI (1 day to 4 weeks) who were undergoing cardiac catheterization 
were included in the study. Echocardiography was performed at baseline and 
repeated at I month to assess regional function within the infarct zone 
(I - normal. 5 =dyskinesia). MCE was performed in the cardiac catheterization 
laboratory to assess microvascular perfusion within the infarct bed and the 
following contrast scores were assigned to infarct segments: O-no contrast; 
0.5-partial; and I = homogeneous. and an average contrast score index was 
derived. Revascularization of the infarct-related artery was performed as 
necessary. Whereas the baseline wall motion score was similar in the 90 patients 
with an open and the 15 patients with an occluded infarct-related artery 
(3.2±0.8 vs 3.4±0.7. P=0.42). the wall motion score one month later was 
significantly better in those with open compared to closed vessels (2.2 ± 1.1 vs 
3.2±1.l. P= 0.(01). In the 90 patients with open vessels. although a poor 
correlation was noted between baseline wall motion score and contrast score 
(r-0.22). strong correlation was noted between wall motion score I month iater 
and contrast score (r=-O.64. P<O.OOOI). On multivariate analysis. the best 
correlate of the I month wall motion score was the contrast score. 
In conclusion. in patients studied in the cardiac catheterization laboratory 
between I day and 4 weeks following MI. an intact microvasculature identified 
by MCE indicates myocardial regions which improve function I month later. 
This study demonstrates that microvascular patency is closely associated with 
myocelluiar viability following MI in humans. 
